
RECEIVING CIRCUIT, MOBILE TERMINAL WITH RECEIVING 
CIRCUIT, AND METHOD OF RECEIVING DATA 

BACKGROUND OF THE INVENTION 
5 1. Field of the Invention: 

The present invention relates to a mobile 
communication system based on the principles of CDMA 
(Code Division Multiplex Access), and more particularly 
to a receiving circuit in a mobile terminal in a mobile 
% 10 communication system based on the principles of CDMA. 

2. Description of the Related Art: 

In recent years, mobile communication systems are 
finding a growing number of subscribers and are required 
to increase their capacity to accommodate subscribers. 
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w 15 One approach to an increased capacity to accommodate 

rU 

£U subscribers is a technique known as CDMA in which one 

\Q frequency band is shared by signals spread by a plurality 

of mathematically orthogonal codes . 

In a CDMA mobile communication system, the 
20 receiving circuit of each mobile terminal has a plurality 
of finger receivers for inversely diffusing transmitted 
data in association with respective multiple paths. The 
transmitted data are inversely diffused by the finger 
receivers and then synthesized with each other. 
25 Fig. 1 of the accompanying drawings shows in block 

form a receiving circuit in a mobile terminal in a 



conventional mobile communication system. 

As shown in Fig. 1, the receiving circuit comprises 
an antenna 1 and a radio unit 2 for receiving data, a 
plurality of finger receivers 3-1 through 3-n associated 
5 with respective multiple paths, for inversely diffusing 
the data received via the antenna 1 and the radio unit 2 
a maximum ratio synthesizer 4 for synthesizing the data 
inversely diffused by the finger receivers 3-1 through 3 
n, a search engine 5 for detecting respective components 

10 of the multiple paths, a timing controller 7 for 
controlling the timing of operation of the finger 
receivers 3-1 through 3-n, and a CPU 6 for controlling 
operation of the timing controller 7 based on the 
components detected by the search engine 5. 

15 The receiving circuit shown in Fig. 1 operates as 

follows: When data is received by the antenna 1 and the 
radio unit 2, the data is inversely diffused by the 
finger receivers 3-1 through 3-n, and thereafter the 
inversely diffused data are synthesized by the maximum 

20 ratio synthesizer 4 into data which is outputted to a 
subsequent circuit (not shown) . 

When data is received by the antenna 1 and the 
radio unit 2, all the finger receivers 3-1 through 3-n 
are in operation. 

25 In the conventional receiving circuit, however, 

since the all the finger receivers 3-1 through 3-n 



2 



operate even if the received data contains no speech 
signal, the receiving circuit causes a wasteful 
consumption of current when the received data contains no 
speech signal. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide a receiving circuit which is capable of 
reducing a consumed current when received data contains 
no speech signal. 

To achieve the above object, there is provided in 
accordance with the present invention a receiving circuit 
comprising an antenna and a radio unit for receiving a 
signal transmitted vie a radio link, a plurality of 
finger receivers for inversely diffusing the signal 
received by antenna and the radio unit in association 
with respective multiple paths, a synthesizer for 
synthesizing signals inversely diffused by the finger 
receivers, and means for controlling the number of finger 
receivers to operate, among the plurality of finger 
receivers, based on whether or not a speech signal or 
data is contained in the signal received by antenna and 
the radio unit. 

The receiving circuit may further comprise means 
for controlling the number of finger receivers to operate 
if a speech signal or data is not contained in the 



signal received by antenna and the radio unit, based on 
the number of base stations which are communicating with 
the receiving circuit. 

The receiving circuit may further comprise means 
5 for controlling the number of finger receivers to operate 
if a speech signal or data is not contained in the 
signal received by antenna and the radio unit, based on 
whether the receiving circuit is in a soft hand-over mode 
or not . 

10 The receiving circuit may further comprise means 



Q for operating as many finger receivers as the number of 

\j base stations which are communicating with the receiving 

'** circuit if the receiving circuit is in the soft hand-over 

SUv mode, and operating a minimum number of finger receivers 

■jy 15 required to detect whether or not a speech signal or data 

^ is contained in the signal received by antenna and the 

w radio unit, if the receiving circuit is not in the soft 

hand-over mode . 

The receiving circuit may further comprise means 
20 for controlling the number of finger receivers to operate 
by controlling the supply of a clock signal to the 
plurality of finger receivers. 

According to the present invention, there is also 
provided a receiving circuit comprising an antenna and a 
25 radio unit for receiving data, a plurality of finger 

receivers for inversely diffusing the data received by 
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antenna and the radio unit in association with respective 
multiple paths, a synthesizer for synthesizing signals 
inversely diffused by the finger receivers, detecting 
means for detecting whether there is a speech signal or 
not based on the data inversely diffused by the finger 
receivers, and control means for controlling the number 
of finger receivers to operate, among the plurality of 
finger receivers, based on a detected result from the 
detecting means . 

The control means may comprise means for operating 
all the finger receivers if a speech signal is detected 
by the detecting means . 

At least one of the finger receivers is operated at 
all times without being controlled by the control means, 
and the detecting means may comprise means for detecting 
whether there is a speech signal or not based on the data 
inversely diffused by the at least one of the finger 
receivers . 

Alternatively, at least two of the finger receivers 
are operated at all times without being controlled by the 
control means, and the detecting means may comprise means 
for detecting whether there is a speech signal or not 
based on the data inversely diffused by the at least two 
of the finger receivers. 

The detecting means may comprise a plurality of 
detecting means associated with the plurality of finger 



receivers, respectively. 

The control means may comprise means for operating, 
at all times, one of the plurality of finger receivers 
which has a highest correlated value, and controlling 
5 operation of the other finger receivers based on a 

detected result from the detecting means associated with 
the one of the finger receivers. 

The detecting means may comprise two detecting 
means associated respectively with two of the plurality 
45 10 of finger receivers, and the control means may comprise 

ft means for operating the two finger receivers associated 

SI with the two detecting means at all times irrespective of 

a 

: |j detected results from the detecting means and controlling 



g3 operation of the other finger receivers based on the 

:fy 15 detected results from the detecting means if the 

m 
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"fs receiving circuit is in a hand-over mode, and operating 



one of the two finger receivers associated with the two 
detecting means at all times irrespective of detected 
results from the detecting means and controlling 

20 operation of the other finger receivers based on the 
detected results from the detecting means if the 
receiving circuit is not in the hand-over mode. 

The control means may comprise means for operating, 
at all times, two of the plurality of finger receivers 

25 which have a highest correlated value irrespective of 
detected results from the detecting means, and 
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controlling operation of the other finger receivers based 
on detected results from the detecting means associated 
with the two of the finger receivers, if the receiving 
circuit is in a hand-over mode, and operating, at all 
times, one of the plurality of finger receivers which has 
a highest correlated value irrespective of detected 
results from the detecting means, and controlling 
operation of the other finger receivers based on a 
detected result from the detecting means associated with 
the one of the finger receivers, if the receiving circuit 
is not in the hand-over mode . 

According to the present invention, there is 
further provided a receiving circuit comprising an 
antenna and a radio unit for receiving data, a plurality 
of finger receivers for inversely diffusing the data 
received by antenna and the radio unit in association 
with respective multiple paths, a synthesizer for 
synthesizing signals inversely diffused by the finger 
receivers, a decoder for decoding the data synthesized by 
the synthesizer, detecting means for detecting whether 
there is a speech signal or not based on the data decoded 
by the decoder, and control means for controlling the 
number of finger receivers to operate, among the 
plurality of finger receivers, based on a detected result 
from the detecting means . 

The control means may comprise means for operating 



all the finger receivers if a speech signal is detected 
by the detecting means . 

The control means may comprise means for operating, 
at all times, one of the plurality of finger receivers 
which has a highest correlated value. 

The control means may comprise means for 
controlling operation of the plurality of finger 
receivers by controlling the supply of a clock signal to 
the plurality of finger receivers. 

According to the present invention, there is 
further provided a mobile terminal in a mobile 
communication system, the mobile terminal having the 
receiving circuit described above. 

According to the present invention, there is also 
provided a method of receiving data by inversely 
diffusing a signal received by an antenna and a radio 
unit with a plurality of receivers of a receiving circuit 
in association with respective multiple paths, 
synthesizing inversely diffused signals, and outputting a 
synthesized signal, comprising the step of controlling 
the number of receivers to operate, among the plurality 
of receivers, based on whether or not a speech signal or 
data is contained in the signal received by the antenna 
and the radio unit. 

The method may further comprise the step of 
controlling the number of receivers to operate if a 
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speech signal or data is not contained in the signal 
received by antenna and the radio unit, based on the 
number of base stations which are communicating with the 
receiving circuit . 

The method may further comprise the step of 
controlling the number of receivers to operate if a 
speech signal or data is not contained in the signal 
received by antenna and the radio unit, based on whether 
the receiving circuit is in a soft hand-over mode or not. 

The method may further comprise the steps of 
operating as many finger receivers as the number of base 
stations which are communicating with the receiving 
circuit if the receiving circuit is in the soft hand-over 
mode, and operating a minimum number of finger receivers 
required to detect whether or not a speech signal or data 
is contained in the signal received by antenna and the 
radio unit, if the receiving circuit is not in the soft 
hand-over mode . 

The method may further comprise the step of 
controlling the number of receivers to operate by 
controlling the supply of a clock signal to the plurality 
of receivers . 

According to the present invention, there is also 
provided a method of receiving data by inversely 
diffusing data received by an antenna and a radio unit 
with a plurality of receivers of a receiving circuit in 



association with respective multiple paths, synthesizing 
inversely diffused data, and outputting synthesized data, 
comprising the steps of detecting whether there is a 
speech signal or not based on the inversely diffused 
data, and controlling the number of receivers to operate, 
among the plurality of receivers, based on a detected 
result of whether there is a speech signal or not. 

The method may further comprise the step of 
operating all the receivers if a speech signal is 
detected. 

The method may further comprise the step of 
operating at least one of the plurality of receivers at 
all times. 

The method may further comprise the step of 
operating at least two of the plurality of receivers at 
all times. 

The method may further comprise the step of 
operating, at all times, one of the plurality of 
receivers which has a highest correlated value. 

The method may further comprise the steps of 
operating at least two of the receivers at all times if 
the receiving circuit is in a hand-over mode, and 
operating one of the receivers at all times if the 
receiving circuit is not in the hand-over mode. 

The method may further comprise the steps of 
operating two of the receivers which have a highest 
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correlated value at all times if the receiving circuit is 
in the hand-over mode, and operating one of the receivers 
which has a highest correlated value at all times if the 
receiving circuit is not in the hand-over mode. 

According to the present invention, there is 
further provided a method of receiving data by inversely- 
diffusing data received by an antenna and a radio unit 
with a plurality of receivers of a receiving circuit in 
association with respective multiple paths, synthesizing 
inversely diffused data, decoding synthesized data, and 
outputting decoded data, comprising the steps of 
detecting whether there is a speech signal or not based 
on the decoded data, and controlling the number of 
receivers to operate, among the plurality of receivers, 
based on a detected result of whether there is a speech 
signal or not . 

The method may further comprise the step of 
operating all the receivers if a speech signal is 
detected. 

The method may further comprise the step of 
operating, at all times, one of the plurality of 
receivers which has a highest correlated value. 

The method may further comprise the step of 
controlling operation of the plurality of receivers by 
controlling the supply of a clock signal to the plurality 
of receivers. 



With the arrangement of the present invention, as 
described above, the detecting means detects whether 
there is a speech signal or not based on data inversely 
diffused by the finger receivers, and the number of 
finger receivers to operate, among the plurality of 
finger receivers, is controlled on the basis of a 
detected result . 

Specifically, if the detecting means detects a 
speech signal, then all the finger receivers are 
controlled to operate, and if the detecting means detects 
no speech signal, then a minimum number of finger 
receivers, preferably one or two finger receivers, which 
are required to detect whether there is a speech signal 
or not, are controlled to operate. 

Consequently, the receiving circuit does not 
consume a wasteful current when the received data 
contains no speech signal. 

The above and other objects, features, and 
advantages of the present invention will become apparent 
from the following description with reference to the 
accompanying drawings which illustrate examples of the 
present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram of a receiving circuit in 
a mobile terminal in a conventional mobile communication 
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system; 

Fig. 2 is a diagram of a mobile communication 
system including mobile terminals each having a receiving 
circuit according to the present invention; 

Fig. 3 is a block diagram of a receiving circuit 
according to a first embodiment of the present invention; 

Fig. 4 is a flowchart of an operation sequence of 
the receiving circuit shown in Fig. 3; 

Fig. 5 is a block diagram of a receiving circuit 
according to a second embodiment of the present 
invention; 

Fig. 6 is a flowchart of an operation sequence of 
the receiving circuit shown in Fig. 5; 

Fig. 7 is a block diagram of a receiving circuit 
according to a third embodiment of the present invention; 

Fig. 8 is a flowchart of an operation sequence of 
the receiving circuit shown in Fig. 7; 

Fig. 9 is a block diagram of a receiving circuit 
according to a fourth embodiment of the present 
invention; 

Fig. 10 is a flowchart of an operation sequence of 
the receiving circuit shown in Fig. 9; 

Fig. 11 is a block diagram of a receiving circuit 
according to a fifth embodiment of the present invention; 

Fig. 12 is a flowchart of an operation sequence of 
the receiving circuit shown in Fig. 11; 



Fig. 13 is a block diagram of a receiving circuit 
according to a sixth embodiment of the present invention; 
and 

Fig. 14 is a flowchart of an operation sequence of 
the receiving circuit shown in Fig. 13. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Fig. 2 shows a mobile communication system 
including mobile terminals each having a receiving 
circuit according to the present invention. 

As shown in Fig. 12, the mobile communication 
system has a plurality of mobile terminals 10a, 10b each 
having a receiving circuit according to the present 
invention, a plurality of base stations 20a, 20b covering 
respective service areas 40a, 40b and connected to the 
mobile terminals 10a, 10b via radio links, and an 
exchange 30 for performing switching control for the base 
stations 20a, 20b. Though only two base stations 20a, 
20b and two base stations 20a, 20b are illustrated in 
Fig. 2, the mobile communication system actually has a 
plurality of mobile terminals more than two mobile 
stations and a plurality of base stations more than two 
base stations . 

When the mobile terminals 10a, 10b are present in 
the service area 40a covered by the base station 20a, the 
mobile terminals 10a, 10b receive a service from the base 
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station 20a. When the mobile terminals 10a, 10b are 
present in the service area 4 0b covered by the base 
station 20b, the mobile terminals 10a, 10b receive a 
service from the base station 20b. When the mobile 
terminals 10a, 10b are present in the vicinity of a 
boundary between a plurality of service areas, the mobile 
terminals 10a, 10b communicate with a plurality of base 
stations (soft hand-over). 

Embodiments of the receiving circuit in each of the 
mobile terminals 10a, 10b will be described in detail 
below. 

1st Embodiment: 

Fig. 3 shows in block form a receiving circuit 
according to a first embodiment of the present invention. 

As shown in Fig. 3, the receiving circuit comprises 
an antenna 1 and a radio unit 2 for receiving data, a 
plurality of finger receivers 3-1 through 3-n for being 
supplied with the data received via the antenna 1 and the 
radio unit 2 and inversely diffusing the data in 
association with a plurality of multiple paths, a maximum 
ratio synthesizer 4 for synthesizing the data inversely 
diffused by the finger receivers 3-1 through 3-n, a 
search engine 5 for detecting respective components of 
the multiple paths, a timing controller 7 for controlling 
the timing of operation of the finger receivers 3-1 
through 3-n, a CPU 6 for controlling operation of the 



timing controller 7 based on the components detected by 
the search engine 5, a speech/no-speech signal detector 8 
for detecting whether there is a speech signal or not 
based on the data inversely diffused by the finger 
receiver 3-1, a clock controller 9 as control means for 
controlling the supply of a clock signal to the finger 
receivers 3-2 through 3-n based on a detected result from 
the speech/no-speech signal detector 8, and a plurality 
of switches 12-2 through 12-n for switching on and off 
the supply of the clock signal to the finger receivers 3- 
2 through 3-n under the control of the clock controller 
9. The timing controller 7 outputs a frame signal at all 
times to the finger receivers 3-1 through 3-n for keeping 
the finger receivers 3-1 through 3-n in synchronism with 
each other. 

A process of controlling operation of the finger 
receivers 3-1 through 3-n in the receiving circuit shown 
in Fig. 3 will be described below. 

Fig. 4 shows an operation sequence of the receiving 
circuit shown in Fig. 3. 

As shown in Fig. 4, a speech communication session 
starts between the base station 20a (see Fig. 2) and the 
mobile terminal 10a (see Fig. 2) in step SI, and data is 
received via the antenna 1 and the radio unit 2 in step 
S2. The clock controller 9 turns on or connects all the 
switches 12-2 through 12-n, supplying the clock signal to 



all the finger receivers 3-1 through 3-n. The finger 
receivers 3-1 through 3-n now inversely diffuse the data 
received via the antenna 1 and the radio unit 2 in step 
S3. 

Then, the speech/no-speech signal detector 8 
detects whether there is a speech signal based on the 
data inversely diffused by the finger receiver 3-1 in 
step S4 . If a speech signal is detected, then control 
returns to step S3, in which the finger receivers 3-1 
through 3-n inversely diffuse the data received via the 
antenna 1 and the radio unit 2 - 

If no speech signal is detected in step S4 , then 
the clock controller 9 turns off or disconnect the 
switches 12-2 through 12 -n, supplying no clock signal to 
the finger receivers 3-2 through 3-n. 

The finger receivers 3-2 through 3-n are 
inactivated, and the data received via the antenna 1 and 
the radio unit 2 is inversely diffused by only the finger 
receiver 3-1 in step S5. 

Control then goes back to step S4, in which the 
speech/no-speech signal detector 8 detects whether there 
is a speech signal based on the data inversely diffused 
by the finger receiver 3-1. 
2nd Embodiment: 

In the first embodiment described above, the 
receiving circuit has a single speech/no-speech signal 



detector, arid the finger receiver connected to the 
speech/no-speech signal detector operates at all times. 
The speech/no-speech signal detector detects whether 
there is a speech signal or not based on the data 
supplied to the finger receiver connected to the 
speech/no-speech signal detector, and operation of the 
other finger receivers is controlled on the basis of a 
detected result from the speech/no-speech signal 
detector. However, a plurality of speech/no-speech 
signal detectors may be connected respectively to the 
finger receivers, and the finger receiver with a highest 
correlated value may operate at all times, with the other 
finger receivers being controlled in operation based on a 
detected result from the speech/no-speech signal detector 
that is connected to the finger receiver in operation at 
all times. 

Fig. 5 shows in block form a receiving circuit 
according to a second embodiment of the present 
invention . 

As shown in Fig. 5, the receiving circuit comprises 
an antenna 1 and a radio unit 2 for receiving data, a 
plurality of finger receivers 3-1 through 3-n for being 
supplied with the data received via the antenna 1 and the 
radio unit 2 and inversely diffuseing the data in 
association with a plurality of multiple paths, a maximum 
ratio synthesizer 4 for synthesizing the data inversely 
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diffused by the finger receivers 3-1 through 3-n, a 
search engine 5 for detecting respective components of 
the multiple paths, a timing controller 7 for controlling 
the timing of operation of the finger receivers 3-1 
through 3-n, a CPU 6 for controlling operation of the 
timing controller 7 based on the components detected by 
the search engine 5, a plurality of speech/no-speech 
signal detectors 8-1 through 8-n for detecting whether 
there is a speech signal or not based on the data 
inversely diffused by the respective finger receivers 3-1 
through 3-n, a clock controller 9 for controlling the 
supply of a clock signal to the finger receivers 3-1 
through 3-n under the control of the CPU 6 or based on 
detected results from the speech/no-speech signal 
detectors 8-1 through 8-n, and a plurality of switches 
12-1 through 12-n for switching on and off the supply of 
the clock signal to the finger receivers 3-1 through 3-n 
under the control of the clock controller 9. The timing 
controller 7 outputs a frame signal at all times to the 
finger receivers 3-1 through 3-n for keeping the finger 
receivers 3-1 through 3-n in synchronism with each other. 

A process of controlling operation of the finger 
receivers 3-1 through 3-n in the receiving circuit shown 
in Fig. 5 will be described below. 

Fig. 6 shows an operation sequence of the receiving 
circuit shown in Fig. 5. 



As shown in Fig* 6, a speech communication session 
starts between the base station 20a (see Fig. 2) and the 
mobile terminal 10a (see Fig. 2) in step Sll, and data is 
received via the antenna 1 and the radio unit 2 in step 
5 S12 . The clock controller 9 turns on or connects all the 
switches 12-1 through 12-n, supplying the clock signal to 
all the finger receivers 3-1 through 3-n. The finger 
receivers 3-1 through 3-n now inversely diffuse the data 
received via the antenna 1 and the radio unit 2 in step 
& 10 S13. 

Then, the speech/no-speech signal detectors 8-1 
SJ through 8-n detect whether there is a speech signal based 

D 

on the data inversely diffused by the finger receivers 3- 
1 through 3-n in step S14. If a speech signal is 
py 15 detected, then control returns to step S13, in which the 

finger receivers 3-1 through 3-n inversely diffuse the 
data received via the antenna 1 and the radio unit 2 . 

If no speech signal is detected in step S14, then 
the finger receiver whose correlated value is highest, 
2 0 among the finger receivers 3-1 through 3-n, is indicated 
from the CPU 6 to the clock controller 9, which controls 
the switches 12-2 through 12-n to supply the clock signal 
to the finger receiver whose correlated value is highest 
and supply no clock signal to the other finger receivers. 
25 If it is assumed that the finger receiver 3-1 has 

the highest correlated value, then the clock controller 9 
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connects or closes the switch 12-1 and disconnects or 
opens the switches 12-2 through 12-n, so that the clock 
signal is supplied to the finger receiver 3-1 and no 
clock signal is supplied to the finger receivers 3-2 
through 3-n. 

The finger receivers 3-2 through 3-n are 
inactivated, and the data received via the antenna 1 and 
the radio unit 2 is inversely diffused by only the finger 
receiver 3-1 in step S15- 

Control then goes back to step S14, in which the 
speech/no-speech signal detector 8 detects whether there 
is a speech signal based on the data inversely diffuse by 
the finger receiver 3-1. 
3rd Embodiment : 

In the first and second embodiments described 
above, speech signal or no speed data is detected before 
the received data is decoded. However, it is possible to 
detect speech signal or no speed data after the received 
data is decoded, and control operation of the finger 
receivers based on a detected result of speech signal or 
no speed data. 

Fig. 7 shows in block form a receiving circuit 
according to a third embodiment of the present invention. 

As shown in Fig. 7, the receiving circuit comprises 
an antenna 1 and a radio unit 2 for receiving data, a 
plurality of finger receivers 3-1 through 3-n for being 



supplied with the data received via the antenna 1 and the 
radio unit 2 and inversely diffusing the data in 
association with a plurality of multiple paths, a maximum 
ratio synthesizer 4 for synthesizing the data inversely 
5 diffused by the finger receivers 3-1 through 3-n, a 

search engine 5 for detecting respective components of 
the multiple paths, a timing controller 7 for controlling 
the timing of operation of the finger receivers 3-1 
through 3-n, a CPU 6 for controlling operation of the 

m 

;£} 10 timing controller 7 based on the components detected by 

£3 the search engine 5, a decoder 11 for Viterbi-decoding 

Sj the data synthesized by the maximum ratio synthesizer 4, 

O 

jg a speech/no-speech signal detector 18 as detecting means 

P*l for detecting whether there is a speech signal or not 

•A 

jj! 15 based on the data decoded by the decoder 11, a clock 



controller 9 for controlling the supply of a clock signal 



f *J to the finger receivers 3-2 through 3-n under the control 

of the CPU 6 or based on a detected result from the 
speech/no-speech signal detector 18, and a plurality of 
20 switches 12-1 through 12-n for switching on and off the 
supply of the clock signal to the finger receivers 3-1 
through 3-n under the control of the clock controller 9 . 
The timing controller 7 outputs a frame signal at all 
times to the finger receivers 3-1 through 3-n for keeping 
25 the finger receivers 3-1 through 3-n in synchronism with 
each other. 
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A process of controlling operation of the finger 
receivers 3-1 through 3-n in the receiving circuit shown 
in Fig. 7 will be described below. 

Fig. 8 shows an operation sequence of the receiving 
circuit shown in Fig, 7. 

As shown in Fig. 7 , a speech communication session 
starts between the base station 20a (see Fig. 2) and the 
mobile terminal 10a (see Fig. 2) in step S21, and data is 
received via the antenna 1 and the radio unit 2 in step 

522. The clock controller 9 turns on or connects all the 
switches 12-1 through 12-n, supplying the clock signal to 
all the finger receivers 3-1 through 3-n. The finger 
receivers 3-1 through 3-n now inversely diffuse the data 
received via the antenna 1 and the radio unit 2 in step 
S23 . 

Then, the maximum ratio synthesizer 4 synthesizes 
the data inversely diffused by the finger receivers 3-1 
through 3-n in step S24. 

The decoder 11 Viterbi-decodes the data synthesized 
by the maximum ratio synthesizer 4 and outputs the 
decoded data in step S25. 

Then, the speech/no-speech signal detector 18 
detects whether there is a speech signal based on the 
data outputted from the decoder 11 in step S26. If a 
speech signal is detected, then control returns to step 

523, in which the finger receivers 3-1 through 3-n 



inversely diffuse the data received via the antenna 1 and 
the radio unit 2 . 

If no speech signal is detected in step S26, then 
the finger receiver whose correlated value is highest, 
among the finger receivers 3-1 through 3-n, is indicated 
from the CPU 6 to the clock controller 9, which controls 
the switches 12-2 through 12-n to supply the clock signal 
to the finger receiver whose correlated value is highest 
and supply no clock signal to the other finger receivers. 

If it is assumed that the finger receiver 3-1 has 
the highest correlated value, then the clock controller 9 
connects the switch 12-1 and disconnects the switches 12- 
2 through 12-n, so that the clock signal is supplied to 
the finger receiver 3-1 and no clock signal is supplied 
to the finger receivers 3-2 through 3-n. 

The finger receivers 3-2 through 3-n are 
inactivated, and the data received via the antenna 1 and 
the radio unit 2 is inversely diffused by only the finger 
receiver 3-1 in step S27. 

The data inversely diffused by the finger receiver 
3-1 is supplied via the maximum ratio synthesizer 4 to 
the decoder 11, which Viterbi-decodes the data. 
Thereafter, the speech/no-speech signal detector 18 
detects whether there is a speech signal based on the 
data outputted from the decoder 11. 

In the third embodiment, the finger receiver whose 
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correlated value is highest is operated as with the 
second embodiment. However, a predetermined finger 
receiver may be operated as with the first embodiment. 
4th Embodiment: 
5 In the mobile communication system, when a mobile 

terminal, like the mobile terminal 10b shown in Fig. 2, 
is present in a region where the service areas 40a, 4 0b 
of the two base stations 20a, 20b overlap each other, the 
mobile terminal is in a soft hand-over mode in which it 

<£} 10 receives the services from at least the two base 

jgj stations, 

Sj In that region, therefore, it is necessary that at 

jg least two finger receivers of the mobile terminal be 

h% operated. 

<£) 

j«y 15 Fig. 9 shows in block form a receiving circuit 

* according to a fourth embodiment of the present 

invention. 

As shown in Fig. 9, the receiving circuit comprises 
an antenna 1 and a radio unit 2 for receiving data, a 

20 plurality of finger receivers 3-1 through 3-n for being 

supplied with the data received via the antenna 1 and the 
radio unit 2 and inversely diffusing the data in 
association with a plurality of multiple paths, a maximum 
ratio synthesizer 4 for synthesizing the data inversely 

25 diffused by the finger receivers 3-1 through 3-n, a 

search engine 5 for detecting respective components of 
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the multiple paths, a timing controller 7 for controlling 
the timing of operation of the finger receivers 3-1 
through 3-n, a CPU 6 for controlling operation of the 
timing controller 7 based on the components detected by 
the search engine 5, a pair of speech/no-speech signal 
detectors 8-1, 8-2 for detecting whether there is a 
speech signal or not based on the respective data 
inversely diffused by the finger receivers 3-1, 3-2, a 
clock controller 9 for controlling the supply of a clock 
signal to the finger receivers 3-2 through 3-n based on 
detected results from the speech/no-speech signal 
detectors 8-1, 8-2, and a plurality of switches 12-3 
through 12-n for switching on and off the supply of the 
clock signal to the finger receivers 3-3 through 3-n 
under the control of the clock controller 9. The timing 
controller 7 outputs a frame signal at all times to the 
finger receivers 3-1 through 3-n for keeping the finger 
receivers 3-1 through 3-n in synchronism with each other. 

A process of controlling operation of the finger 
receivers 3-1 through 3-n in the receiving circuit shown 
in Fig. 9 will be described below. 

Fig. 10 shows an operation sequence of the 
receiving circuit shown in Fig. 9. 

As shown in Fig. 10, a speech communication session 
starts between the base station 20a (see Fig. 2) and the 
mobile terminal 10a (see Fig. 2) in step S31, and data is 



received via the antenna 1 and the radio unit 2 in step 
S32. The clock controller 9 turns on or connects all the 
switches 12-3 through 12-n, supplying the clock signal to 
all the finger receivers 3-1 through 3-n. The finger 
receivers 3-1 through 3-n now inversely diffuse the data 
received via the antenna 1 and the radio unit 2 in step 
S33. 

Then, the speech/no-speech signal detectors 8-1, 8- 
2 detect whether there is a speech signal based on the 



10 data inversely diffused by the finger receivers 3-1, 3-2 
£5 in step S34. If a speech signal is detected by at least 

Si one of the finger receivers 3-1, 3-2, then control 

Q 

: |? returns to step S33, in which the finger receivers 3-1 

through 3-n inversely diffuse the data received via the 
'* c , 15 antenna 1 and the radio unit 2 . 

If no speech signal is detected by both the finger 
receivers 3-1, 3-2 in step S34, then the clock controller 
9 disconnects the switches 12-3 through 12-n to supply no 
clock signal to the finger receivers 3-3 through 3-n. 
20 The finger receivers 3-3 through 3-n are 

inactivated, and the data received via the antenna 1 and 
the radio unit 2 is inversely diffused by only the finger 
receivers 3-1, 3-2 in step S35. 

Control then goes back to step S34, in which the 
25 speech/no-speech signal detectors 8-1, 8-2 detect whether 
there is a speech signal based on the data supplied to 
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the finger receivers 3-1 , 3-2. 

In the fourth embodiments, the two finger receivers 
are operated at all times. However, it is preferable to 
select the number of finger receivers that need to be 
operated, based on the number (preferably 3) of base 
stations that communicate with the mobile terminal in a 
soft hand-over mode in an actual system or zone 
configuration . 
5th Embodiment : 

In the fourth embodiment, the two speech/no-speech 
signal detectors are provided in view of the soft hand- 
over mode, and the two finger receivers connected to the 
speech/no-speech signal detectors are operated at all 
times. The speech/no-speech signal detectors detect 
whether there is a speech signal or not based on the data 
supplied to the two finger receivers, and operation of 
the other finger receivers is controlled on the basis of 
detected results from the speech/no-speech signal 
detectors. However, when no speech signal is detected, 
if the mobile terminal is in a soft hand-over mode, then 
at least two finger receivers may be operated, and if the 
mobile terminal is not in a soft hand-over mode, then 
only one finger receiver may be operated, so that the 
current consumed by the mobile terminal when no speech 
signal is detected can further be reduced. 

Fig. 11 shows in block form a receiving circuit 
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according to a fifth embodiment of the present invention. 

As shown in Fig. 11, the receiving circuit 
comprises an antenna 1 and a radio unit 2 for receiving 
data, a plurality of finger receivers 3-1 through 3-n for 
being supplied with the data received via the antenna 1 
and the radio unit 2 and inversely diffusing the data in 
association with a plurality of multiple paths, a maximum 
ratio synthesizer 4 for synthesizing the data inversely 
diffused by the finger receivers 3-1 through 3-n, a 
search engine 5 for detecting respective components of 
the multiple paths, a timing controller 7 for controlling 
the timing of operation of the finger receivers 3-1 
through 3-n, a CPU 6 for controlling operation of the 
timing controller 7 based on the components detected by 
the search engine 5, a pair of speech/no-speech signal 
detectors 8-1, 8-2 for detecting whether there is a 
speech signal or not based on the respective data 
inversely diffused by the finger receivers 3-1, 3-2, a 
clock controller 9 for controlling the supply of a clock 
signal to the finger receivers 3-2 through 3-n under the 
control of the CPU 6 or based on detected results from 
the speech/no-speech signal detectors 8-1, 8-2, and a 
plurality of switches 12-2 through 12-n for switching on 
and off the supply of the clock signal to the finger 
receivers 3-2 through 3-n under the control of the clock 
controller 9 . The timing controller 7 outputs a frame 



signal at all times to the finger receivers 3-1 through 
3-n for keeping the finger receivers 3-1 through 3-n in 
synchronism with each other. 

A process of controlling operation of the finger 
receivers 3-1 through 3-n in the receiving circuit shown 
in Fig. 11 will be described below. 

Fig. 12 shows an operation sequence of the 
receiving circuit shown in Fig. 11. 

As shown in Fig. 12 f a speech communication session 
starts between the base station 20a (see Fig. 2) and the 
mobile terminal 10a (see Fig. 2) in step S41 / and data is 
received via the antenna 1 and the radio unit 2 in step 
S42. The clock controller 9 turns on or connects all the 
switches 12-2 through 12-n, supplying the clock signal to 
all the finger receivers 3-1 through 3-n. The finger 
receivers 3-1 through 3-n now inversely diffuse the data 
received via the antenna 1 and the radio unit 2 in step 
S43. 

Then, the speech/no-speech signal detectors 8-1, 8- 
2 detect whether there is a speech signal based on the 
data inversely diffused by the finger receivers 3-1, 3-2 
in step S44. If a speech signal is detected by at least 
one of the finger receivers 3-1,. 3-2, then control 
returns to step S43, in which the finger receivers 3-1 
through 3-n inversely diffuse the data received via the 
antenna 1 and the radio unit 2 . 



If no speech signal is detected by both the finger 
receivers 3-1, 3-2 in step S44, then the search engine 5 
and the CPU 6 decides whether the mobile terminal is in a 
soft hand-over mode or not in step S45. If the mobile 
terminal is not in a soft hand-over mode, then the clock 
controller 9 disconnects or opens the switches 12-2 
through 12-n to supply no clock signal to the finger 
receivers 3-2 through 3-n. 

The finger receivers 3-2 through 3-n are 
inactivated, and the data received via the antenna 1 and 
the radio unit 2 is inversely diffused by only the finger 
receiver 3-1 in step S46. 

Control then goes back to step S44, in which the 
speech/no-speech signal detector 8-1 detects whether 
there is a speech signal based on the data supplied to 
the finger receiver 3-1. 

If the mobile terminal is in a soft hand-over mode 
in step S45, then the clock controller 9 connects the 
switch 12-2 and disconnects the switches 12-3 through 12- 
n, supplying no clock signal to the finger receivers 3-3 
through 3-n. At this time, it is assumed that the finger 
receiver 3-1 receives a signal from one of the base 
stations and the finger receiver 3-2 receives a signal 
from the other base station. 

The finger receivers 3-3 through 3-n are 
inactivated, and the data received via the antenna 1 and 



the radio unit 2 is inversely diffused by only the finger 
receivers 3-1, 3-2 in step S47. 

Control then goes back to step S44, in which the 
speech/no-speech signal detectors 8-1, 8-2 detect whether 
there is a speech signal based on the data inversely 
diffused by the finger receivers 3-1, 3-2. 
6th Embodiment: 

In the fifth embodiment, the two speech/no-speech 
signal detectors are provided, and one of the two finger 
receivers connected to the speech/no-speech signal 
detectors is operated at all times . When the mobile 
terminal is in a soft hand-over mode, the two finger 
receivers connected to the speech/no-speech signal 
detectors are operated at all times, the speech/no-speech 
signal detectors detect whether there is a speech signal 
or not based on the data supplied to the two finger 
receivers, and operation of the other finger receivers is 
controlled on the basis of detected results from the 
speech/no-speech signal detectors. However, a plurality 
of speech/no-speech signal detectors may be connected 
respectively to a plurality of finger receivers. One or 
two of the finger receivers whose correlated value is 
highest may be operated, and operation of the other 
finger receivers may controlled on the basis of a 
detected result or results, indicative of speech signal 
or no speech signal, from the speech/no-speech signal 



detector or detectors connected to the one or two of the 
finger receivers. 

Fig. 13 shows in block form a receiving circuit 
according to a sixth embodiment of the present invention. 

As shown in Fig. 13, the receiving circuit 
comprises an antenna 1 and a radio unit 2 for receiving 
data, a plurality of finger receivers 3-1 through 3-n for 
being supplied with the data received via the antenna 1 
and the radio unit 2 and inversely diffusing the data in 
association with a plurality of multiple paths, a maximum 
ratio synthesizer 4 for synthesizing the data inversely 
diffused by the finger receivers 3-1 through 3-n, a 
search engine 5 for detecting respective components of 
the multiple paths, a timing controller 7 for controlling 
the timing of operation of the finger receivers 3-1 
through 3-n, a CPU 6 for controlling operation of the 
timing controller 7 based on the components detected by 
the search engine 5, a plurality of speech/no-speech 
signal detectors 8-1 through 8-n for detecting whether 
there is a speech signal or not based on the respective 
data inversely diffused by the finger receivers 3-1 
through 3-n, a clock controller 9 for controlling the 
supply of a clock signal to the finger receivers 3-1 
through 3-n under the control of the CPU 6 or based on 
detected results from the speech/no-speech signal 
detectors 8-1 through 8-n, and a plurality of switches 



12-1 through 12-n for switching on and off the supply of 
the clock signal to the finger receivers 3-1 through 3-n 
under the control of the clock controller 9 . The timing 
controller 7 outputs a frame signal at all times to the 
finger receivers 3-1 through 3-n for keeping the finger 
receivers 3-1 through 3-n in synchronism with each other. 

A process of controlling operation of the finger 
receivers 3-1 through 3-n in the receiving circuit shown 
in Fig. 13 will be described below. 

Fig. 14 shows an operation sequence of the 
receiving circuit shown in Fig. 13. 

As shown in Fig. 14, a speech communication session 
starts between the base station 20a (see Fig. 2) and the 
mobile terminal 10a (see Fig. 2) in step S51, and data is 
received via the antenna 1 and the radio unit 2 in step 
S52. The clock controller 9 turns on or connects all the 
switches 12-1 through 12-n, supplying the clock signal to 
all the finger receivers 3-1 through 3-n. The finger 
receivers 3-1 through 3-n now inversely diffuse the data 
received via the antenna 1 and the radio unit 2 in step 
S53 . 

Then, the speech/no-speech signal detectors 8-1 
through 8-n detect whether there is a speech signal based 
on the data inversely diffused by the finger receivers 3- 
1 through 3-n in step S54 . If a speech signal is 
detected, then control returns to step S53, in which the 
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finger receivers 3-1 through 3-n inversely diffuse the 
data received via the antenna 1 and the radio unit 2 . 

If no speech signal is detected in step S54, then 
the search engine 5 and the CPU 6 decides whether the 
mobile terminal is in a soft hand-over mode or not in 
step S55. If the mobile terminal is not in a soft hand- 
over mode, then the finger receiver whose correlated 
value is highest, among the finger receivers 3-1 through 
3-n, is indicated from the CPU 6 to the clock controller 
9, which controls the switches 12-1 through 12-n to 
supply the clock signal to the finger receiver whose 
correlated value is highest and supply no clock signal to 
the other finger receivers. 

If it is assumed that the finger receiver 3-1 has 
the highest correlated value, then the clock controller 9 
connects or closes the switch 12-1 and disconnects or 
opens the switches 12-2 through 12-n, so that the clock 
signal is supplied to the finger receiver 3-1 and no 
clock signal is supplied to the finger receivers 3-2 
through 3-n . 

The finger receivers 3-2 through 3-n are 
inactivated, and the data received via the antenna 1 and 
the radio unit 2 is inversely diffused by only the finger 
receiver 3-1 in step S56. 

Control then goes back to step S54, in which the 
speech/no-speech signal detector 8-1 detects whether 



there is a speech signal based on the data inversely 
diffused by the finger receiver 3-1 . 

If the mobile terminal is in a soft hand-over mode 
in step S55, then the finger receiver whose correlated 
value is highest and the finger receiver whose correlated 
value is second highest, among the finger receivers 3-1 
through 3-n, are indicated from the CPU 6 to the clock 
controller 9, which controls the switches 12-1 through 
12-n to supply the clock signal to the finger receiver 
whose correlated value is highest and the finger receiver 
whose correlated value is second highest, and supply no 
clock signal to the other finger receivers. 

If it is assumed that the finger receiver 3-1 has 
the highest correlated value and the finger receiver 3-2 
has the second highest correlated value, then the clock 
controller 9 connects or closes the switches 12-1, 12-2 
and disconnects or opens the switches 12-3 through 12-n, 
so that the clock signal is supplied to the finger 
receivers 3-1, 3-2 and no clock signal is supplied to the 
finger receivers 3-3 through 3-n. 

The. finger receivers 3-3 through 3-n are 
inactivated, and the data received via the antenna 1 and 
the radio unit 2 is inversely diffused by only the finger 
receivers 3-1, 3-2 in step S57 . 

Control then goes back to step S54, in which the 
speech/no-speech signal detectors 8-1, 8-2 detect whether 



there is a speech signal based on the data inversely 
diffused by the finger receivers 3-1, 3-2. 

In the first through sixth embodiments described 
above, operation of the finger receivers is controlled on 
the basis of whether there is a speech signal or not 
during a speech communication session. However, the 
present invention is applicable to not only speech 
communications, but also data communications where 
received data is burst data, for receiving data in a 
power saving mode during periods free of such burst data. 

According to the present invention, as described 
above, the receiving circuit has a detecting means for 
detecting whether there is a speech signal or not based 
on data inversely diffused by a plurality of finger 
receivers, and a control means for controlling the number 
of finger receivers that operate, among the plurality of 
finger receivers, based on a detected result from the 
detecting means. If the detecting means detects speech 
signal, then the control means controls all the finger 
receivers to operate. If the detecting means detects no 
speech signal, then the control means controls only one 
or two of the finger receivers to operate which are 
required for the detecting means to detect whether there 
is a speech signal or not. Consequently, the current 
consumed by the receiving circuit when there is no speech 
signal can be reduced. 



While preferred embodiments of the present 
invention have been described using specific terms, such 
description is for illustrative purposes only, and it is 
to be understood that changes and variations may be made 
5 without departing from the spirit or scope of the 
following claims . 
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